Increasing cellular uptake of mesoporous silica nanoparticles in human embryonic kidney cell line 293T cells by using Lipofectamine 2000.
Mesoporous silica nanoparticles (MSNs) are ideal nanocarriers that have recently gained attention in important bioapplications such as drug, gene, and protein delivery. The efficacy of endocytosis greatly affects the biological functions of MSNs. In the present study, we investigated the effect of cationic liposomes of Lipofectamine 2000 on cellular uptake of MSNs and the cytotoxicity of cationic liposomes combining with MSNs both in vitro and in vivo. Therefore, mesoporous silica nanoparticles with an average diameter of 130 nm and negative surface charge were synthesized and characterized. The possible role of Lipofectamine 2000 in cellular uptake of MSNs was evaluated in human embryonic kidney cell line 293T cells by transmission electron microscopy (TEM) and with inductively coupled plasma (ICP) analysis. The toxicities of liposomes combining with MSNs were tested in vitro via cell apoptosis assay and MTT cell viability assay, and in vivo by histological examination of six organs of mice after intravenous injection. The endocytosis efficiency of MSNs in human embryonic kidney 293T cells was greatly increased using Lipofectamine 2000 compared with controls (P < 0.001). No apparent in vitro or in vivo cytotoxicity was found for Lipofectamine 2000 combining with MSNs. Our data indicate that cationic liposomes of Lipofectamine 2000 has the potential to greatly increase cellular uptake of MSNs with negative surface charge in human renal 293T cells without apparent toxicity.